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(1) Japanese Patent Application Laid-Open No. 2002-198498 (2002) 

"SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING 
THE SAME" 

The following is an English translation of an extract of the above application. 
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According to the first preferred embodiment of the present invention, a silicon 
oxide film is formed on an etching stopper film 68, thereby forming an interlayer insulating 
film 70 composed of the silicon oxide film (Fig. 14 (b)). 

Next, the interlayer insulating film 70, the etching stopper film 68, an interlayer 
10 insulating film 66 and an etching stopper film 64 are patterned to form an opening 72 which 
penetrates all of those films and reaches a plug 62 (Fig. 15 (a)). 

Next, a titanium nitride film having a thickness of 10 nm is entirely formed. 

Next, a ruthenium (Ru) film having a thickness of 40 nm is formed on the titanium 
nitride film. For example, after a seed layer having a thickness of approximately 10 nm 
15 is formed by sputtering method, a ruthenium film having a thickness of approximately 
30nm is formed by CVD method, and then a tuthenimun film having a thickness of 40 nm 
in total is formed. 

Next, a photoresist film (not shown) is applied to bury the opening 72 in which the 
titanium nitride film and the ruthenium film are formed. 

20 Next, the photoresist film, the ruthenium film and a titanium nitride film are 

polished by CMP method or a reactive ion etching until a surface of the interlayer insulating 
film 70 is exposed, and the photoresist film in the opening 72 is removed, thereby forming a 
liner film 74 formed along an inner wall of the opening 72 and composed of the titanium 
nitride film and a storage electrode 76 composed of the ruthenium film (Fig. 15(b)). 

25 Next, with isotoropic etching such as a wet etching using hydrofluoric acid solution, 
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for example, the interlayer insulating film 70 is selectively etched using the etching stopper 
film 68 as a stopper (Fig. 16(a)). 

Next, selective etching is performed on the liner film 74 selectively for the storage 
electrode 76, the etching stopper film 68 and the interlayer insulating film 66 with an 
5 aqueous solution containing sulfuric acid and hydrogen peroxidethe, for example (Fig. 
16(b)). 

Then, heat treatment is performed such that a corner portion of the top end of the 
storage electrode 76 is rounded, thereby to make the storage electrode 76 have an 
approximately sphere shape at its top end. Heat treatment in an atmosphere containing 
10 hydrogen having a pressure of 1 Torr and nitrogen at a temperature of 540 °C, for example, 
is performed, and therefore crystal of ruthenium composing the storage electrode 76 is 
reconstituted and the corner portion of the top end of the storage electrode is rounded. 

Thereafter, a Ta 2 0 5 film or a BST film is formed by CVD method, for example, to 
form a capacitor dielectric film 78 composed of Ta20s or BST. 
15 Subsequently, the ruthenium film is entirely formed by CVD method, for example, 

and then a plate electrode 88 composed of the ruthenium film is formed. 

As described above, according to the first preferred embodiment of the present 
invention, since the storage electrode of a cylinder type capacitor is formed such that its 
corner portion is rounded like the approximately sphere shape, it becomes possible to 
20 mitigate the concentration of an electric field at an upper end portion of the storage 
electrode, and to prevent an increase in leakage current and dielectric breakdown of the 
capacitor dielectric film. 

According to the second preferred embodiment of the present invention, in the 
same manner as the first preferred embodiment shown in Fig. 10(a) through Fig. 11(c) as 
25 well as Fig. 12 (a) through Fig. 15 (b), the liner film 74 and the storage electrode 76 formed 
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along the inner wall and a bottom portion of the opening 72 are formed in the opening 72 
which penetrates the interlayer insulating film 70, the etching stopper film 68, the interlayer 
insulating film 66 and the etching stopper film 64 and reaches the plug 62 (Fig. 20 (a)). 

Next, selective etching is performed on the liner film 74 selectively for the storage 
5 electrode 76, the etching stopper film 68 and the interlayer insulating film 66 with the 
aqueous solution containing sulfuric acid and hydrogen peroxide, for example,, to move 
back the liner film 74 about 40 nm from the surface of the interlayer insulating film 70 (Fig. 
20(b)). 

Next, heat treatment is performed such that the corner portion of the top end of the 

10 storage electrode 76 is rounded, thereby to make the storage electrode 76 have a 
thick-ended structure having an approximately sphere shape at its the top end (Fig. 21 (a)). 
Heat treatment in the atmosphere containing hydrogen having a pressure of 1 Torr and 
nitrogen at a temperature of 540 °C, for example, is performed, and therefore crystal of 
ruthenium composing the storage electrode 76 is reconstituted and the corner portion of the 

15 top end of the storage electrode is rounded. 

Fig. 23 is a sectional SEM picture showing a configuration of the storage electrode 
76 prior to and subsequent to heat treatment. As shown in Fig. 23, while an internal 
surface side is recessed due to dishing and an acute-angled comer portion exists on the side 
of a lateral surface immediately after the formation of the storage electrode 76 (Fig. 23 (a)), 

20 the corner portion is rounded and the thick-ended structure which is the approximately 
sphere shape is obtained after heat treatment is performed (Fig. 23 (b)). Moreover, a 
shape at a boundary portion between a bottom surface and a side surface is also rounded 
after heat treatment is performed. 

Thereafter, the Ta 2 0 5 film or the BST film is formed by CVD method, for example, 

25 and then the capacitor dielectric film 78 composed of Ta 2 0 5 or BST is formed. 
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Subsequently, the ruthenium film is entirely formed by CVD method, for example, 
to form the plate electrode 88 composed of the ruthenium film. 

As described above, according to the second preferred embodiment of the present 
invention, since the storage electrode of a concave type capacitor is formed so as to have the 
5 thick-ended structure having the approximately sphere shape in which its corner portion is 
rounded, it becomes possible to mitigate the concentration of the electric field at the upper 
end portion of the storage electrode, and to prevent the increase in leakage current and 
dielectric breakdown of the capacitor dielectric film. 
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[*mio*aso«»] [« i ^tfi^ffii *^b^©» i n 
i 8 ^m^xwm-riu. 

[0 0 5 2] 12 8 B:*SSJEB!gfc: «fc S^M¥#«B©«ig 

w-r««wisia, no 75ps i_8tt*siaBB»fc. 20 
«t 3 ¥«tt£j»!)stjg£& § ^tnii ® mx- & a . 

[0 0 5 3] 'ttfc»fc, *HSB^aSK: iS^S&igiSl© 

«jg£ouT08;5V0 9£/i^TifcHj§-!i-s. g 

9tt, 08©B-B' i^»fffl{C?&ofe«|BS»fffliaT-ifc 

[0 0 5 4] ^'J3>»«1 0±{c(i, *?«*&ia£ 

Bu ^-b«£2 Oi:V-X/H W>i£iWf 2 4, 2 
6 i: & ff-r s ^ * U b 5 > i> ^ * fix v> 

•s= y-hm«i2 0{±, S8{c^-r<tptc y-m* 30 

[0 0 5 5] BHg*6ifil8l3 0±fcfclu JM&1HK4 0# 
^J«SilT^a. JiHHft«JK4 0±fctt, 77^3 65 
^ Lt V- V K 1/ 'f >JS»i 2 4 tg^snfc K V b 
$$.4 8#rM2tlX^Z>a Ks»M»4 8t±, i8t:^t 
«tdt, (y-h»^2 0) Softie M 40 

JIIfS«iJ8?4 0±lctt s JfMI6IUR5 8&Bm$tiX^ 
S. «ra*e^J«5 8Cii, 75><73 8fcS8tt3ftfcr5 
</6 2#««>&£tv-C^&o 
[0 0 5 6] 1^115 8±Ctiu 

8ifiM&L$tiX^2>„ V s>;SJK6 8±£ 

ii, x.yf^^hy^ieS, J8fH!eiU£6 6, jey 

v?->yzhy'm6 8±£3gffibTff2J5££;h^>';> 50 
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yW«DWMW17 6#^fifc;*;ft,TO&. S*««I7 6© 
±^ttft«C*,** l «-lt&n&i»«iiiJgttlc:36:oTv^ 
5. S««Si7 6±(C(±, *-W^>*if»#;M7 8£tf- 
UT71/- b«&8 8#JfcfiK£ftTO£c 
[0 0 5 7] 7"U-bS«i8 8±fc{±, «H«eigiM9 0 
#J&J5E£*vr^S„ «HI6IUK9 0±Kli s 77^9 6 

9 8£/TLTtfy hIM 8£J£ffc3;hJbEIIU|l OOtf 

^snt^s. rami i o oifiM&ztitzmffi&mm 

9 0_tfcfciu JBHtttUKl 0 2im&,2tlX^Zo 
[0 0 5 8] bt\ 1 h7>-^^, 1 d^-^y^^^ 
<fc *) & S * ^ 'J -tr ;i/ -T S D R A M tfftjft £ tlX V > 

[0059] cffliac *mm&miz&z*m&mw 
•^^ ^ n ^ # mmtmvwmm *m it-? zztifix-% 

[0 0 6 0] *fdK^JBC££4MIIHt&a0K& 
JSto^Til O75S01 8^fflv>ta5iB^-rSc * 

0<£^b, S75M0{±^ 0 8©b-b' mmmizjstfz 
xa®f^s^*bTv^5„ 

[ 0 0 6" 1 ] S -*\ ^> U 3 1 0 ©±«®±t, ft 

ST I (Shallow Trench Isolation) »k 
S8?^ttJKl 2*WimtZ (010 (a) ) o #lx.l£> 
^•r, f'J^yiSl 0±tMJPl 0 0nm©^U^> 
S(bM (0^-B-f) ^>T% ICJ/'J3> 

^(bM&. *?1H*i:«:*ilB«CSWE-rs«t-5t>'^- 

b, i>- U n 1 0 C«*tf«RS 2 0 0 nm(Sl^ 

S*T-d©^Ur3>18fbag*CMP ab^WWWW 
S : Chemical Mechanical Polishing) «t t>Jffg| 

o ©*^7>ss«(c*toa*nfe ^> u n <t 5 * s 
[0062] ifev>T% * =e -fe;na«©^ u ^ >s« 1 

[0 0 6 3] ^1>T% SR^fltKl 2iC«t>5®^$tLfc 
JP5 nm©i/ i; 3 >®fti J; 545^- h«gi^Ml 4^ 
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[0 0 6 4] &^T\ y-HWHl^ #|;lfcJ* 
'JS^U3>«ll 6i:*>$ r ;*5 l >ffltl 8 £:©«SBU !> 

&s#u^*;u#gg©y-b«@2 o£ff£fi&-rs ®i 

0 (b) ) o 08£«s Mi? 7 QnmO^'J^'Ja^Il 

if 5nm©^>^f >t>f h^-f K (WN) 
|g (EijvB-r ) 8SJP4 0 nm©^>Wf >I1 8 
£:> JHJ*2 0 0nm©->'j3>M2 2£:£JI&itS{ 
b fc«H 'JV^7^ x: » > ^*£fl5£ «k 5 

>^{bM2 2T~mt>tl, #>?Xy'>i--i Y=?-i YM* 

[0 0 6 5] &OT\ 4*-b»gi2 0£•x';^fcLT'f 
:3->ttA£^TV\ y-hSfii2 OOPOitfil©^'; 3>S1£ 

1 0tffcV-*/KU>f >t6tJ*2 4. 2 6£Jfcf£-r 

i><> 20 
[0 0 6 6] Co bT, ->'J3>1«1 0±td, <7*-h 
®H2 0, y-VKH>8«i2 4 < 2 6Sr*-Ti, 

[0 0 6 7] #^T\ ^J^-JSCVDffiCtD, 
^J^.lf JKiP 3 5 nm©^> U 3 >^{bJK^*«bfc^t3i 
y^tv^U y-hm@2 0SU c i' , J3>^'fb)K2 2 

2 8&^J5K-T?, (BIO (c),B12 (a)). 

[0 0 6 8]#V>T% £Bfc, «*.«CVDi£K:«fc >>0| 
;LfcfBPSGJK£ii*bfc^ ';7D-&;&tfCMPi£ 30 
*C«t !)> 'j/'J3>«Ism 8#HfcB-r3£T-^©«S 

[o o 6 9] »; vy?7 4—&M'&XF=-yi-y 

JBIHW6IMK3 0C, V-VFH« 

twi2 4Hji-rs^;i'-*— ;i/3 2t, v-x/fw 

>l£fc«2 6(ca-rs^>^^ b^-;b3 4 i:^, 
H®2 0M^ ;HB«R2 8t»bTeB 

B6flUC»j«-rs (H10 (d), 112 (b)). 
[0 0 7 0] iTOiI3 0lCiP$tlfe3> 40 

**h*-^3 2, 3 4rtC, 77^3 6, 3 8 
^xStojiir (Hll (a), B12 (c)).U* 
tt, CVDiSCfctK tt*K-rbfc*6ftS'U3>K 
ftit«tbfc« % CMPajC«fct)^'J3>^bM2 2 ASS 
(iJ-rSST-WBbs 3>^^h*-;i/3 2, 3 4ft©,fr 
K:*tS«'>'J3>«IJ:»)3a:S^^3 6 N 3 8 £31^1$ 

[00 7 1]*^t, ^iSt^ MfctfCVDiSfcJ;!), 
MiLOKV 2 0 0 nm© v- 'J 3 >^bM^«* U, >- <J 
3>»fb»l«t!)3B:*JilHlttlW)l4 0ft»rt-rs. 50 
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[0 0 7 2] &^T-, U V^77^- SfOTx?»f> 
^&ffl5£<fc»K 7*7^3 6fcj§-*-33>** h*-;i>4 
2*Jill«§S«K4 OCJKBR-J-e (01 1 (b), H12 

(d) ) . 

[0 0 7 3] &^T% IiM4 0±C, 3>**h 
*-;i/4 2^bt77^3 6£gEfi|£;h,fctfy h«S4 
8£ffJfiK-T3 (Ell (c), 113 (a) ) „ «*. 
it, *1\ X/l9*ttlCJ:!K HJP4 5 nmOlftf^ 

> (TiN) (Ti) (Dmmmm&Qtezmm 

150i:, 5 0nm©^>^r> (W) £15 1 

i:SI*««tS. &v^T% CMPiStcfc 0^>^f 
>I5 1SifiU 3>^7h*-;i/4 2fiCi'>^ 
r>15 1 «t ^^5rtiK)3itfo &V>T\ 
*ttfc«ktK J8UP3 0nm©^>^r>li5 2 £i£* 
t5c &^T% CVDaCi!), ^>^t>I5 2± 
MJP2 0 0nmCD^Un>^bM5 4£i£*-rs. 
*V>Tf, 'J V ^7 7 -fittfilfx 9 f > ^ »t i 
!K v-U3>g<bJg?5 4, ^>^r>15 2»V®B ! 
15 0S^-x>^U ±®#^U 3>gfbJBI5 4{C 
Sfc>*U 8*J|5 0M*>^r>«5 2 iDftt), 
7"^ ^ 3 6 bT V-*/ F b 4 >i£fWf 2 4 C&R 

[0 0 7 4]&^T% ±Sffc, 0Jx.t£ CVDifit.fctK 

2 0nm©^>';3>^b)K&±i«bfc«Ccc 
vmvir U tTf hi&§4 8S^>>U 3>^-(bM5 4© 

5 6 4J^fi2-rs (01 3 (b) ) o 
[0 0 7 5] &V>T% ^IC^ #l;tfc£CVDi£fcr«fc'K 
mtt«»P4 0 0nm<Disi)?>M<km&Mm\^ CM 

3>®ftil8i«k!)&SJilfflSft&l8l5 8&%m-r2> e 
[0 0 7 6] JfcHTJ, 'JV^?^-^^^^ 
^««KJ:»K JIIHM8«ft5 8, 4 0C, 7-7^38C 
lt53>^^ h*-;U6 0^^-TS (§13 
(c) ) o ^U3>^bMfC*fbTilEV^SiR 

t-^dfct«fct)> try H84 8±*«-5->U3>Sifl3JK 
5 42iVbfy h|R 4 8©<WS{cJKjES,^nfc1t-r K">*- 
^KiR 5 6 C g n > ^ 9 h ;i/ 6 0 £MP 

[0 0 7 7] ^*!V^T^ ^rSfC> mUttrt >y^ffi(3«t 

t), )g* 2 5nm©^b^^>/^^>©*««3ict») 
&3SB*Jffcv MJ»2 5 0 nm©^>^^^>IKi:^lt 
«bfe^, aP^«§ii:J15 8©^1SA s St±i-ri.*-eCMP 
Sti'JPSbs n>** ;i/6 OWl'StojiSti 
feT-7^6 2ftJ&«-ra (01 4 (a) ) c 

[0 0 7 8] i»:V^•r^ ^C, iMCVDSCi!), 
#Ut£JSUP4 0 nmIfi©-> 'J 3 >^bM£ii»U v 

U^VgfbM.t^^S^y^V^^ H^I6 4§^JSK 
1-3. 
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[0 0 7 9] &^T\ xyf>^h>?^16 4±[:, 

mz.t£cvD&iz£>), mmmmi o onm©>>un 

[0 0 8 0] Jf H«6«tBS6 6±fc, fi»lilfCV 

US 6 8SMt5. 

[0 0 8 1] *V>T% h 5/^16 8±£, 

tf'lx.fcECVDffifcl.fcO, maif6 0 0nm©i/';3 10 
>igYbJSI£itS{ U ^ U n >SHbBU ») ft S JflBMfilHR 
7 0 (HI 4 (b) ) o 

[0 0 8 2] &^T% U V^^7-<-ft^StFi^^> 

6 8, JfNMftJMt6 6 N hs»/«6 4ftyl 

»v>Tr5^e 2tca-r*iBpa{7 2*jBj«-r* (01 

5 (a) ) „ C©fc£, 5BPdP7 2©^^ 0|*tt3 
«*^-=>^f*. 20 

[0 0 8 3] &v^, mutacvvmix. 5, 

JKJ* 1 0 nm©gfb^* »KSr**-r?>. 

[0 0 8 4] ^(b^* >J0£±fc, Sf40nm 

©;i/^n^7A (Ru) )KS:«*-r5. m%.&, 

mtzmm&m 1 0 nm©->- c v 

D85K:j:?>]gWf&3 0 nmO;Vr-^Al««b. h 
— *;WRJP4 0 nm©;i/7=-— CVD 

jcts/SKx-^ mmm&*3 0 o-c, tt^ft 

0. 05Torr > ;i/r->>iSi: bT©Ru (E t C 
p) .©jfcftftO. 06cc, O>^IIS160sc 30 

[0 0 8 5] &v^% 7a- MK (Bffi-frr) ft 

PSB7 2rtftStt>&tr. 

[0 0 8 6] ifeV^TN «IAttCMP«tRVfiJfttt-f 

ftWS-rShtfetc, Ma«7 2A©7*hl/?;*Mt 
ftl**U HPSP7 2©rtSCttoT»J*StU Sfb*- 
*>«i!>a55'ft-I7 4i:, ^-^AHUt)* 40 
£S»««b7 6 i:ft^J5Kt-§ (Ell 5 (b) ) „ 
[0 0 8 7] &J3 % fll@7 6 ft^fiKi-SfcK)©^ 
|g|fcj\ «fc»j£*-3*-wv>*B*fl«7 8i:©fflttfc 

fcbTTa,0«©«fc3&»*fl«ftfl3^S»&fcttx * 
*®B8 7 6 i: IT^x-^A, itol/r-^A (RuO 
x) » ^>^^>, gfb*>^7:rX #'J->'J3 
>» ^b5^>&ifftfflv>53£;#T-£S. 
rti'tmnfol 8 i: LTB ST (BaSrTiOx) 
ST (SrTiOx) ©£3&BttttRftffi^3»&fc: 50 
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ttx wmmm7 6 tLTity^T-i- (pd n r u , r 

uOx, W, SRO (SrRuO.) ^ifft/g^S d t 
*ST-§i>. SC, *+/tS/^WtfltM7 4fcbTPZT 
©«k-5fc8«*ffilftfflV>3»^Kfci:, g»«16 2tb 
TPt«;^ftfflV%S-i:*ST-§3 0 ^©flk 
(TiOx) , TJU^-T (Al.O.) % SBT (SrB 

iTiOx) fc*r©R«MBftfli^s»£-K:*K -t^ 
8IS<«S3 i: ©llttfcfc bT mMMtt.-m& <fc v >. 
[0 0 8 8] *W(0KJBK*V^T» 7^t-I7 

4fc£ N 75^6 2tWmW&7 6 t<D®m&*^&>Ztz 

«t<s c ©»£■£«* mtt«> 'J ri^aHbW^ftfb*:/ 

M> 77^6 2, «*Sffi7 6£#-r5&jgttft#j»b 
*t o * X-M&MtR? £ d 4: #M £ b v n 

[0 0 8 9] Jfcv^TJ, «*.tt*»*i6*ft«^fc<>*y 

^h-y;^6 8 47h7^i:bt, SISJ«i:K7 0 ft 
«SW9Ciy^>^-r* (Ell 6 (a) ) „ 

[0090] #^t% ?4 i— M7 4ft, m^tmmt 

ift»fb**i:ftd«r*jS«CJ:5x S*S«I7 6, 
f^h^I6 8, HF^SI6 6t*rbTS#?fl<J 
toi^^>yt-S (016 (b) ) . d©^^^>^ 

t±, ^*-R7 4fcacj&j£-rs*-wv>*»«fljn 

7 8 t©ffl't4* s Mv^^ift#Itbfct)©T-fe!3, 

-17 4 i:s«mn7 6 fc©ffltt#«fc^*&fctt % *-r 

bt>7-r^- K7 4ft|»5S-rs J fi>BH:3a:^. 

7 4©oi^5 : ->^"(^ 'j>5&< t&^v?->tf?. b 

6 8i:»*t«i7 6 t©MK:|HIIW*«J^jER*n**Tfff^ 

«r3V^T^»«J■ftl»*■r*tt«fC•^v^Ttt^ ^Jx.«> m 
— tHWAfc J:««W¥ 1 0-3 1 5 3 7 0^B^«ffl#tcP 

^U&Stt.S fe.<fo©.«l^mftijJLV_S^S^7_6.©J:«SB. 
3fe«S«ffllKttfejaJK"<-a- .nF.*.UT_o..r^r.©.* 
*fc0*ft^tr«BSai3, _ 5 4.P^C©^^ftif3_C. 

i^cjth, faMts.7_e*«fifer*;.k^='bA©ieaft 

[0 0 9 2] C©«MflaC«tt)x S«S«I7 6.©±JBfi$ 

fc7 i -^j^R*»e.ssiifi©j^Kt^b-rs (si 7 

(a) ) „ 

[0 0 9 3] &V^T\ ilC, MiKCVDati?), 
ffllitttBWl 0~3 OnmCTa, O, (SaEV^ttB S TH 
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£i£»U Ta, 0, i£v>ttB S T <fc ?) &£*-f/^>*i§ 

[0 0 9 4] ^fflC, 0!l;il£CVDi££«fc!K 

B&HKJP 3 0~5 0 nm(D)lT-0 AJK&iBU ;i/ 
f-^Ali^d;5 7i/-Mi8 8£ff2fig-f3. 
tt, *^y*££J;9ffiUPm 0nm©^-F«£Jfcf£ 
b&&> CVD^lCt D;b^-^AM*ii«[U J?rJ£© 

fc£, f&mum* 3 0 0°C, ffi7j£ 0 . 0 5 T o 

rr, ;br-^Ali:bTORu (EtCp) 10 
SO. 06cc, O,^tlli£160sccmi:Lt 

[0 0 9 5] &^T% 'JV^77-f-MfMxyf> 

8 8#tf*-WV>*g§g#:18l7 8^^^-S (Ell 7 
(b) ) „ 

[0 0 9 6]*^ ±ac, 0!l;tfcf CVDi£H,fc tU 
0J;ltflIJIJP lOOOnmCi^'Jn >IMbB&it» U C 

MPa^«t»3^co«HSrefgb, *ffi*«¥aYb*nfc^ 20 
y 3 >^bM«t 5 * zmmmmm 9 0 sj&jaws . 

[0 0 9 7] JfcvSTf, BBffiBB9 0±fc, 3>**h 

7h— ;i/9 2i*itc^ito3i*nfc7'^^ , 9 66^i,t7 , i/- 

|*lt««>a*tlfe7-7^9 8S^bTt>> MSSR4 8tcS 

«gg£ttfci2sgjs 1 0 0 zmm? s (his). 

[0 0 9 8] C-5 bT, 1 h7>^, 13f-W^>7 
[0 0 9 9] CCDi^lC, **M^JBfcJ:ixtIx S'U > 30 

ftr*&ftfc^B«H*fcw^*®*~ s^sfiiclsis 
^^ms^Si!?MffibvJi.-^.»^©JiiD J ?'dr^ 
^^«WBIg)«lt«9(ISB6it-*- 3 d i: #T- f_S . 
[0100] [SB 2 £fly£ffil £SW®fi2£ffi&l£ 
JtJ5*att^«atF*©»fi#«tPV^|gLl 9 Till. 
?• 2iiivfK«ti. H18 75Mtai 8tC7jcrSB 

1 SSUffiffiJSI C «k 5 ##<£$SB i: I!]«©#ifi£gf8 C fctH- 

[0101] 019 t±*SUE^J!IK: 40 
gft^-rBBSBSiEk 0 2 0 73M0 2 2 tt*£Mft£ffi£ 

[0 10 2] {±b«)tx *^(6^t«t 5 *«i*i^e© 
BBCovvtHl 7fcfflv>TKlirrs. *IUE^ 

1 bb^bc bivc* a* mi 9&m 

8©B-B' BBBCi&o&BB&BffligTi&S. 
[0103] ^>J3 >S« 1 0 ±C fct, BTBtt&BS 

Hu *"-hBB2 0fcV-*/KW >JfefcB2 4, 2 50 
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6 i: * 'J HsA- h 5 >S>* * #fl2j&;*tvr ^ 
BfcS#SBi:bT*>Bifc-rs. ^ ; E'Jt;^7>^ 

>r >afcB2 4c«EB$nfer5^3 6w;-x/f 

[0 10 4] BBBBB3 0±fctt N BMBBB4 0# 

flassnx^s. sia«eBB4 o±{cti, 77^3 6^ 

^LTV-^/FU-f >lfi«B2 4fcttB3tifcKv b 
*4 8#M*nT^4. bTyHB4 8Bu 08£^-r 
<t-5t> -7-b*^ (y-hS®2 0) i:£fc>S#|SjfcJl 

BH«BB4 0±K:tt, |IWfiiUI5 8tfM$nTt\ 
4. JSF^*fe*iB5 8fcBu 7*7 7 3 8fc»«snfer5 

[0 1 0 5] BBBBB5 8±tt±> s»f>^h? 
/«6 4, BBBBB6 6Mx7f>^ h»^I6 
8, BM«BJR7 0#JBrtsnTV^S. BM&BB7 0 
fctt, BHBBBB7 0, x^^h»;«6 8, IS 
F*8*fiiitJBI6 6, i->f^f^l6 4$M?777 
6 2fcJtt-4BPB7 2i«)g(S*ntV^4. 58ng|5 7 2 
rtfcfck •^©F'3SSU t jeSBH*&oT> 7^t-i7 4fi 
tfBBBffjWBJfcSJiTV^S. VMS 7 6 ©±iggp© 
Jgtttt* BBHJ&ttfcfeTa-r^S. S««S7 6±t 
ttx *^^^^»BfltJK7 8^bT71/-htl8 8 

[0 10 6] 7L^-M18 8_htctt s BMBBB9 0 
jW&jfcjSftTHS. BBBBJR9 0±fcHU 7779 6 
*4bbT;-' , l/-bBS8 8fcttttS*U BV^tiU 77 7 
B8**UTKf hB4 8£&aft3*lfe££B 100# 
JSSBSftTV^*. 1 0 0«%Jgt»n&BnMMUi 

9 0±fctt % BBBBB1 0 2*sM?nT^S. 

[0 107] Cvbtv U7>i?X^, 1*-WV>7 
i 5 & 5 ^ U -fe ;i/ ft # "T S D R A M #fitj5£ $ nt V > 
4. 

[0108] c©£5£, ^si«6^@^ «t z^mmtw. 
cffljLdtuT*»«^BftB«t:*^fctJ;5, sa 

[0 10 9] Kfc* *^KB15BC«tS^3?{^B©Bji 
7?«(COVAT0 2 0 75150 2 2&m^T®.WtZo ta 
*>\ H2O75S0 2 2(i, 18©B-B' ij®W®£;}3tt 
SXg»f®iaS«bTV^So 

[oiio] *-r> BAaiai o (a) nmmi 1 
(c) mmzmi 2 (a) tjshi 5 (b) tzm-rmi 
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6 6, ivf>^F^^6 4|f^ 7*5^6 21Z 
2 0 (a) ) o 

[Oil 1] 7-ft-I7 4g v tfUttffiigli: 

SliHbTkfi? i: S^tr*^« C <fc *) , S«SH 7 6, x. * 
f^7hw;«6 8, JHHM6fHK6 6t*fbTSiRa<] 
l:x>^f>^U iF»K7 0CDSB*t>fi4 0nm 10 
SBa*#4 (02 0(b)). 

sawm &v>t-, wmmm7 6©±«ssp©#gpt^ 

S**li!j^©^*!}#fiC^-r4 (H2 1 
(a ULtJIiSs. JiLTo r r i: * ^ 
to*BJK*T> . 5 4 0 *Q^).«W^|ifir-5.B„i: gjfc&J* 

. 6©jBs.*^t:ifiisEMafiiTj»4. 20 

^*lilfflC«ft© LT>> 4 * (H 2_3 

(a.)_). , 3MELg&T? tt 3 ©-feggfcjMfrff tt » W BMW B 
**©**& «SfcflB&*:h.TV^ CK2„3 fb) 1 «_*. 
.fc. IMHI&T-tt, j^£«IBfc©«l#«©JBttfc:*i;ti 

[0 114] Jfc^-C, £ffl£, ^UKCVDffiCi 
fllittlKJPl 0~3 OnmOTa, OiBWiHttB S TBI 
£««b, Ta,0,*ottBSTJ:!)mv^B 
m&mi 2>*Wi$L-tZ>o 30 

[0 115] *V>f, ilC, 0S*.tfCVDttfcJ;»K 
fl»Ji«KJP3 0~5 Onm<D>V<T-V&m&W&ls. Jl> 
T-t>l±Wk&r>tLZ>7\s-YmM 8 8 
tt, ^v*JSCJ:0WWftl 0nm©S/-KJg^fig 
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[0 1 1 9] d-5 bT, lh7>^ 1*-W^>* 
£ »3 * 'J t;i/^ft 5 D R AM«BJgrrs d i:# 
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[012] #$eBJ©3fg 1 £JKB»lc £ 5^»SS©ffi 
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